The present study is engaged in the chemical composition of methanol extracts of Sedum taxa from the central part of the Balkan Peninsula, and representatives from other genera of Crassulaceae (Crassula, Echeveria and Kalanchoe) considered as out-groups. The chemical composition of extracts was determined by HPLC analysis, according to retention time of standards and characteristic absorption spectra of components. Identified components were considered as original variables with possible chemotaxonomic significance. Relationships of examined plant samples were investigated by agglomerative hierarchical cluster analysis (AHC). The obtained results showed how the distribution of methanol extract components (mostly phenolics) affected grouping of the examined samples. The obtained clustering showed satisfactory grouping of the examined samples, among which some representatives of the Sedum series, Rupestria and Magellensia, are the most remote. The out-group samples were not clearly singled out with regard to Sedum samples as expected; this especially applies to samples of Crassula ovata and Echeveria lilacina, while Kalanchoe daigremontiana was more separated from most of the Sedum samples.
A relatively complex mixture of secondary metabolites, as representatives of different classes of organic compounds, is characteristic of many taxa, where some compounds dominate with regard to others. Besides the tissue and plant organ from which the secondary metabolites originated, the qualitative and quantitative composition depends on different factors. Generally, the modified production of secondary metabolites may be a result of defence against herbivores and microbes, as well as the result of adaptation due to different habitat conditions [1a] . Beside these, the influence of extraction/isolation methods is something that should be considered in terms of secondary metabolites composition [1b] .
Among many classes of compounds, phenols, as a huge one, have been the subject of many studies from different aspects. Different biological properties, such as their commonly studied antioxidant and antimicrobial activities are well known [2a-c] . Plant phenols are a diverse group of compounds ranging from simply phenols and phenolic acids to the complex structures of tannins. In plant tissues they are commonly present in a form of heterosides (complex of aglycone and carbohydrate component), by which the hydrophilicity of the aglycone is raised [3] . Generally, simply phenols, phenolic acids and flavonoids are the most studied plant phenolic compounds. The fact that phenolic compounds are treated as ubiquitous in plant tissues constantly motivates researchers to examine their applications either for new purposes, or to improve their current usage. In addition to the inevitable biological activities of phenolic compounds, their applicability to chemotaxonomy should be emphasized, where along with morphological and phylogenetic characters and together with other metabolites they highly contribute to the segregation of plant taxa within different taxonomic ranks [4a] . Both conventional and non-conventional extraction techniques have been commonly used for the isolation of phenolics [1b], and chromatographic, spectrophotometric, spectrometric and spectroscopic methods for purification, quantification and identification [4a,b] .
Crassulaceae is a comparatively large family, classified into three subfamilies (Crassuloideae, Kalanchoideae and Sempervivoideae). The majority of the taxa are widely distributed, succulent plants with specific CAM metabolism which allows them to survive in extremely dry conditions [5] . Sedum L. (subfam. Sempervivoideae, tribe Sedeae) is one of the most common and widely distributed genera of the Crassulaceae family. In Europe, the species of this genus are widespread, but with a distinct centre of diversity situated in southern parts of the Continent, including a comparatively large number of representatives in the Balkan Peninsula [6a-c] . Several classes of compound have been isolated from different species of Crassulaceae. According to their presence and composition in the plants, several biological activities have been investigated [2a-c] . Some of the plant products (alkanes, triterpenes, alkaloids) of Crassulaceae have been shown to be reliable taxonomic markers, and deserve attention from the standpoint of chemotaxonomy [4a,7a,b] . The aim of this study was to examine whether the pattern of alkanes, triterpenes and alkaloids present in methanol extracts of the plants has chemotaxonomic significance. The samples were collected at different locations in the several countries of the central Balkan Peninsula. Compounds were recorded/detected and identified by either reference to an appropriate standard or from the compound's characteristic absorption spectrum (AS). Furthermore, by using them as original variables in agglomerative hierarchical clustering (AHC), the research visualizes and explains their impact on the natural classification of the examined samples. Beside Sedum samples, the analysis also includes representatives of other subfamilies (Crassuloideae and Kalanchoideae), including more or less related members of the other genera of Crassulaceae (Table 1) . 
HPLC identification:
As already stated, the compounds were identified according to their absorption spectra and standards recorded under the same conditions as the samples. Despite the numerous standards that were used for identification purposes and which frequently occur in plant extracts, some components were identified at the level of the class to which they belong. In that case, a compound for which its spectrum corresponds to that of some compound class was marked as A (acid); F (flavonoid); H (heteroside) and K (compound whose spectrum cannot be attributed confidently to any of the classes). All compounds are listed in Table  2 . By comparison of the retention time (Rt) and AS with appropriate reference compounds, A1 and A2 resemble quinic acid, tartaric and citric acid; A3 -gallic acid (GA); A4 -epicatechin; K1 -according to the AS derivative of GA; K2 -could be protocatechuic acid (Rt divergence about 0.8) or an acid derivative. Respecting AS, all H components (H1-8) were confirmed to be heterosides, among which H5 matches rutin, and H7 quercitrin [2a] . Finally, AS of component F corresponds to the AS of flavonoid; where, according to recorded standards, the Rt divergence of myricetin amounts to about 1.0 unit. 
AHC analysis:
As the (dis)similarity relations and grouping of the examined plant samples were investigated by AHC analysis, two main branches could be observed at higher distance levels of the dendrogram (Figure 1) talk about the species represented by several samples, e.g. S. ochroleucum, S. urvillei, S. acre, S. stefco, S. cepaea, S. rupestre, S. tuberiferum and S. sexangulare, in the analysis, they usually tend to form a group according to a large resemblance of their profiles. By comparing representatives of the same series, such as the S. series Rupestria members, S. rupestre and S. amplexicaule are located closely together, while S. ochroleucum samples, strangely, are very distant from them, which implies great diversity, probably caused by different distribution of A2 and H4 components. In fact, samples of S. ochroleucum contain those components in significant amounts, while A2 is more abundant in S. rupestre samples (about two times more than in S. ochroleucum). In the case of S. amplexicaule, A2 and H4 are present in less than 5%. It could be said that most of the S. [5] and serial division of Sedum according to 'T Hart [6c] was followed.
Extraction: Previous to extraction each plant sample was cleaned and weighed (2-13 g). Plant material was washed with n-hexane to remove leaf waxes, then soaked in methanol (1/5) for 24 h and ultrasonicated for 30 min. After filtration, the methanol extracts were subjected to HPLC analysis.
HPLC analysis: HPLC analysis was performed as previously described [2a] .
Statistical analysis: Statistical data processing, AHC analysis, was carried out by STATISTICA 8 software. Unweighted pair group average (UPGMA) was used as a criterion for the clusters development and Euclidean distances as diversity assessment criteria in AHC analysis. Statistical matrices were comprised of mostly phenolics content (in percentage) as original variables. In fact, to form a matrix, we had taken into account the components that were present in more than 10%, then the same were noticed in all samples (according to Rt and absorption spectrum) and inserted into a pattern. All considered components are listed in table 2.
